Transcription of Ig germline genes in single human B cells and the role of cytokines in isotype determination.
We have developed a critical test of the chromatin accessibility model of Ig isotype determination in which local unfolding of chromatin higher order structure (chromatin accessibility) in the region of specific germline genes in the H chain locus determines the Ab class to be expressed in the B cell. We show that multiple germline genes are constitutively transcribed in the majority of naive human B cells in a population. Thus, because chromatin in its higher order structure cannot be transcribed, the entire Ig H chain locus must be unfolded in naive B cells. We have also established that IL-4 and anti-CD40 act by enhancing transcription in the majority of cells, rather than by activating transcription in more of the cells. Transcriptional activity in the human H chain locus rules out the perturbation of chromatin higher order structure as a factor in isotype determination. We have also found that the levels of germline gene transcription cannot fully account for the levels of secretion of the different Ig isotypes, and that secretion of IgE, in particular, is suppressed relative to that of IgG.